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(54) A tyre for vehicle wheels 

(57) A tyre particularly adapted for running on a 
snow-covered roadway has a tread band (1) in the 
blocks (2, 3) of which a first and a second series of sipes 
(8. 9) are formed, which are inclined in respectively 
opposite ways relative to a direction normal (n) to the 
rolling surface (S) of the tread band (1). The sipes (8, 9) 
extend according to a curvilinear concave extension 
towards acute-angle grip edges (10a) exhibited by 



respective flexible portions (10) delimited in the blocks 
(2, 3) by the sipes themselves. Each block (2, 3) is 
peripherally confined by transverse grooves (5) and lon- 
gitudinal grooves (4) each having a first side (11, 14) 
normal to the rolling surface (S) and a second side (12, 
15) diverging from the first side towards the rolling sur- 
face itself 
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Description 

[0001] The present invention relates to a tyre for 
vehicle wheels of the type provided with a tread band 
comprising: a plurality of raised blocks each peripherally 
confined between at least two longitudinal grooves sub- 
stantially extending circumferentially of the tyre, and at 
least two transverse grooves joining said longitudinal 
grooves; a first series of sipes and a second sipes 
formed in said blocks, each according to an inclined ori- 
entation relative to a direction normal to an outer rolling 
surface of the tread band, to divide each block into a 
plurality of flexible portions disposed circumferentially in 
side by side relationship, each having a grip edge in the 
form of an acute angle on said outer rolling surface. 
[0002] In more detail, the invention is directed to a 
tyre of the so-called "winter" type and to a method of 
making such a tyre, the tread band of which has a tread 
pattern particularly suitable for running on snow-cov- 
ered and/or frozen roadways. 

[0003] Tyres of the winter type are required to have, 
in addition to excellent behavioural features as regards 
running on a snow-covered roadway, also a good quali- 
tative level in connection with other operation features 
such as rolling smoothness, running behaviour on a wet 
surface and kilometric yield. 

[0004] Other features that, although of less impor- 
tance than the preceding ones, also help in giving a bet- 
ter or worse qualitative evaluation of a winter tyre are 
running behaviour on a dry surface and quietness on 
running. 

[0005] The above mentioned behavioural and oper- 
ational features are determined by making appropriate 
circumferential and transverse grooves into the tread 
band, which grooves must be suitably sized and ori- 
ented, so as to give rise to formation of blocks normally 
aligned in rows disposed consecutively in side by side 
relationship and extending circumferentially of the tyre. 
[0006] In addition, the presence of an appropriate 
lamelliform pattern in the blocks, i.e. a thick series of 
narrow cuts disposed consecutively in side by side rela- 
tionship in a circumferential direction and oriented sub- 
stantially transversely of the rolling direction is 
significant indispensable as regards achievement of 
particular behavioural running features on a snow-cov- 
ered roadway. 

[0007] The task of these narrow cuts, more simply 
called "sipes" is substantially that of picking up and effi- 
ciently retaining the snow, since friction created by snow 
against snow is, as known, greater than friction of rub- 
ber on snow. 

[0008] In US Patent 4,298,046, herein mentioned 
as an example of the state of the most pertinent prior 
art. it is described a winter tyre the tread band of which 
has four circumferential rows of blocks, confined by sub- 
stantially straight circumferential grooves and trans- 
verse grooves, straight as well, having walls 
substantially normal to an outer rolling surface, on 



which contact between the tread band and roadway sur- 
face occurs. 

[0009] For the purpose of achieving improvements 
in terms of traction power and grip performance on 

5 braking it is provided that blocks belonging to the axially 
outer rows, located close to the tyre shoulders, should 
have sipes oriented according to an inclination of about 
30° relative to the rolling surface and extending on the 
rolling surface itself according to a substantially straight 

10 extension parallel to the tyre rotation axis. Blocks 
belonging to the circumferential rows placed in the mid- 
dle region of the tyre have sipes similar to those formed 
in the blocks belonging to the shoulder rows, but 
inclined in the opposite direction relative to the latter. 

is [0010] In each block, sipes define a plurality of flex- 
ible portions that, due to the inclination of the sipes 
themselves, exhibit a sharp-corner edge capable of 
exerting an efficient grip on the roadway surface. By 
assigning a given direction of rotation to the tyre, the 

20 acute-angle edges of the flexible portions belonging to 
the blocks of the shoulder rows are made efficient dur- 
ing the acceleration step, while the acute-angle edges 
of the flexible portions of the blocks belonging to the 
centre rows exert their efficiency during the braking 

25 step. 

[001 1 ] In Patent EP 498287 it is described a tyre in 
which the transverse grooves delimiting the tread band 
blocks have an inclined orientation relative to a direction 
normal to the rolling surface, in order to improve even- 

30 ness in wear of the blocks themselves. The transverse 
grooves belonging to the blocks of the circumferential 
shoulder rows have an opposite orientation relative to 
that of the blocks belonging to the centre rows. In addi- 
tion a different direction of rotation is assigned to the 

35 tyre, depending on whether it is associated with a driv- 
ing wheel or a driven wheel of the motor-vehicle. 
[0012] In patent EP 384182 and in the Italian Patent 
Application MI94A000309 tyres for heavy duty vehicles 
are described which are provided with circumferential 

40 rows of blocks delimited by transverse cuts of reduced 
width having an inclined orientation relative to a direc- 
tion normal to the rolling surface of the tread band. 
[0013] In accordance with the present invention it 
has been found advantageous for the blocks in the tread 

45 band to be provided with sipes having an inclined orien- 
tation relative to the rolling surface and a curvilinear 
transverse extension, or in any case such arranged as 
to define a concavity turned towards the acute-angle 
grip edge exhibited by one of the two flexible portions 

so delimited by the sipe itself. Thus the grip effect on trac- 
tion and/or on braking is improved, above all on a snow- 
covered and/or frozen roadway, in that the consequent 
conformation of each flexible portion makes this portion 
substantially behave like a small shovel cutting and 

55 picking up the snow and accumulating and holding it at 
the inside of the sipe. 

[0014] In more detail, it is an object of the present 
invention to provide a tyre for vehicle wheels, character- 
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ized in that each sipe extends transversely of the block 
according to a concave extension towards the grip edge 
of the corresponding flexible portion. 
[001 5] Preferably, sipes belonging to the first series 
and the second series are distributed in respective cir- 
cumferential rows disposed axially in side by side rela- 
tionship and advantageously arranged in an alternate 
sequence. 

[0016] More particularly, each circumferential row 
of sipes belonging to the first and second series respec- 
tively is preferably associated with a respective circum- 
ferential row of blocks. 

[001 7] Advantageously, each sipe may be provided 
to extend transversely of the block substantially over the 
whole width thereof. 

[0018] Each sipe may possibly have at least one 
end portion of reduced depth close to the longitudinal 
groove delimiting the respective block. 
[0019] In a preferential embodiment, each sipe has 
a substantially curvilinear extension symmetric with the 
longitudinal centre line of the respective block. 
[0020] In addition, each of said flexible portions 
may be provided to have opposite ends inclined to the 
extension direction of the corresponding longitudinal 
grooves, to define side toothings projecting into the lon- 
gitudinal grooves in said block. 
[0021] In accordance with a further aspect of the 
invention application of which can also take place inde- 
pendently of the conformation of the transverse exten- 
sion of the sipes, it has been found advantageous for 
each of said transverse grooves to be confined between 
a first side substantially normal to the outer rolling sur- 
face of the tread band, and a second side diverging from 
the first side towards the rolling surface itself. 
[0022] Preferably said second side, relative to the 
rolling surface, has an orientation similar to or concord- 
ant with that of the sipes of the corresponding block. 
[0023] It may be also provided that each block 
should have, close to said rolling surface, at least one 
transverse edge projecting towards the corresponding 
transverse groove to define an undercut with the second 
side of the transverse groove itself. 
[0024] Advantageously, each of said transverse 
grooves extends in a direction substantially parallel to 
the extension of the sipes, and the transverse grooves 
belonging to blocks disposed mutually in side by side 
relationship in an axial direction are disposed consecu- 
tively so as to define substantially continuous trans- 
verse grooves extending according to an undulated 
extension. 

[0025] It may be conveniently provided that each of 
said longitudinal grooves should be confined between a 
first side substantially normal to the rolling surface and 
a second side diverging from the first side in the direc- 
tion of the rolling surface itself. 
[0026] Each block may also have, close to the roll- 
ing surface, at least one longitudinal edge projecting 
towards the corresponding longitudinal groove, to 



define an undercut with the second side of the longitudi- 
nal groove itself. 

[0027] Preferably, in each of said longitudinal 
grooves the mutual positioning of the first and second 
5 sides is inverted relative to the mutual positioning of the 
first and second sides of the circumferentially contigu- 
ous longitudinal grooves. 

[0028] Conveniently, the longitudinal grooves are 
consecutively disposed so as to define substantially 

w continuous circumferential grooves. 

[0029] Preferably, each of said longitudinal grooves 
has an inclined extension relative to a direction circum- 
ferential to the tyre, so that each of said circumferential 
grooves extends in the form of a broken line. 

15 [0030] In a preferential embodiment of the tyre in 
accordance with the invention, at least two circumferen- 
tial rows of shoulder blocks are provided which extend 
close to the opposite side edges of the tread band, as 
well as one or more circumferential rows of centre 

20 blocks disposed symmetrically relative to an equatorial 
plane of the tyre, the blocks disposed on either side of 
the equatorial plane respectively having correspond- 
ingly opposite orientations. 

[0031] In accordance with a different aspect, the 
25 invention relates to a method of increasing snow trap- 
ping in tread patterns for tyres of vehicle wheels, com- 
prising the steps of: making rows of blocks, each 
confined between longitudinal and transverse grooves 
relative to a circumferential extension direction of the 
30 tyre; dividing each block into a plurality of flexible por- 
tions by a plurality of sizes extending inwardly of the tyre 
starting from a radially outer rolling surface; shaping 
said sipes into a concave line on said rolling surface; 
and inclining each sipe preferably at an angle included 
35 between 20° and 35° relative to a straight line normal to 
the rolling surface. 

[0032] Further features and advantages will 
become more apparent from the detailed description of 
a preferred non- exclusive embodiment of a tyre for vehi- 
40 cle wheels in accordance with the present invention. 
This description will be taken hereinafter with reference 
to the accompanying drawings, given by way of non-lim- 
iting example, in which: 

45 - Fig. 1 is a fragmentary plan view illustrating a tread 
band of a tyre made in accordance with the present 
invention; 

Fig. 2 is a fragmentary perspective bottom view 
highlighting a block of the tread band, sectioned in 
so a diametral plane relative to the rotation axis of the 
tyre; 

Fig. 3 is a representation similar to Fig. 2, highlight- 
ing the deformation undergone by the flexible por- 
tions of the block by effect of forces produced in the 
55 footprint; 

Figs. 4 and 5 show the profile in cross-section of the 
longitudinal grooves of the tread band, sectioned 
along lines IV and V in Fig. 1 ; 
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Figs. 6 and 7 show the profile in section of the 
transverse grooves delimiting the blocks of the 
shoulder rows and the centre rows respectively in 
the tread band, sectioned along lines VI and VII in 

Hg i ; 

Fig. 8 is a section taken along line VIII in Fig. 1, 
highlighting the profile in longitudinal section of a 
sipe. 

[0033] Referring particularly to Fig. 1 , a tread band 
of a tyre made in accordance with thepresent invention 
has been generally identified by reference numeral 1, 
the remaining parts of the tyre being not shown as they 
can be obtained in any manner convenient for a person 
skilled in the art. 

[0034] Defined on the tread band 1 is a plurality of 
raised blocks 2, 3 each peripherally confined between at 
least two longitudinal grooves 4 substantially extending 
circumferentially of the tyre, and at least two transverse 
grooves 5 meeting the longitudinal grooves 4. Prefera- 
bly, the longitudinal grooves 4 are consecutively dis- 
posed along the circumferential extension of the tyre, to 
define substantially continuous circumferential grooves 
6, 6a delimiting respective circumferential block rows 2, 

3. In more detail, in the example shown, at least two cir- 
cumferential side grooves 6 are defined which are sym- 
metrically spaced apart from an equatorial median 
plane X-X of the tyre so as to delimit at least two shoul- 
der block 2 rows, extending along the opposite side 
edges of the tread band 1 , and one or more centre block 
3 rows disposed symmetrically relative to the equatorial 
plane X-X. In the embodiment shown, the centre blocks 

3 are divided into two circumferential rows separated by 
a central circumferential groove 6a disposed in the 
equatorial plane X-X. 

[0035] In a preferential embodiment, the longitudi- 
nal grooves 4 have an orientation inclined to the circum- 
ferential extension direction, so that each of the 
circumferential 6 and central 6a grooves substantially 
extends in the form of a broken line. 
[0036] By way of example, each longitudinal groove 

4 has a depth P 1 included between 8 and 1 1 mm, and a 
width L 1 included between 5 and 8 mm measured on an 
outer rolling surface "S" of the tread band 1 . 

[0037] The transverse grooves 5 too have a depth 
P 2 included, just as an indication, between 8 and 1 1 
mm, preferably equal to that of the longitudinal grooves 

4, and a width L 2 included between 4.5 and 8.5 mm, 
progressively increasing larger on moving away from 
the equatorial plane X-X. In other words, the width of the 
transverse grooves 5 belonging to the shoulder blocks 2 
is preferably greater than the width of the transverse 
grooves 5 belonging to the centre blocks 3. 

[0038] As viewed from Fig. 1, the transverse 
grooves 5 belonging to th different block rows 2, 3 are 
consecutively disposed to define substantially continu- 
ous transverse grooves 7, of an undulated course, in 
such a manner that blocks 2, 3 disposed on either side 



of the equatorial plane X-X respectively are oriented in 
respectively opposite directions. In other words, it is 
preferably provided for the tread band 1 of the tyre in 
accordance with the invention to have a pattern of the 

s symmetric bidirectional type, the behavioural features of 
which are not substantially affected by the direction of 
rotation imposed to the wheel. 
[0039] Also provided is at least one first series of 
sipes 8 and a second series of sipes 9 formed in blocks 

10 2, 3 with a depth P 3 close, just as an indication, to the 
depth Pi of the longitudinal 4 and transverse 5 grooves. 
Sipes 8, 9 have a width preferably not exceeding 0.5 
mm and are circumferentially spaced apart from each 
other of a value D 3 included, just as an indication, 

is between 3 and 6 mm, so as to divide each block 2, 3 into 
a plurality of flexible portions 10 disposed circumferen- 
tially in side by side relationship. Sipes of the first and 
second series 8, 9 have each an orientation inclined at 
an angle a included between 20° and 35° and prefera- 

20 bly equal to 25° , relative to a direction "n" normal to the 
rolling surface "S", so that each flexible portion 10 has 
an acute-angle grip edge 10a, on the rolling surface 
itself. Sipes 8, 9 belonging to the first and second series 
respectively are distinguishable from each other due to 

25 the fact that they have respectively opposite inclination 
directions. 

[0040] Preferably, sipes 8, 9 belonging to the first 
and second series are distributed in respective circum- 
ferential rows disposed axially in side by side relation- 

30 ship, preferably in an alternate sequence. In more detail 
sipes 8, 9 belonging to each of the first and second 
series can be associated with each of the circumferen- 
tial rows formed by blocks 2, 3 respectively, in such a 
manner that each block row 2, 3 has sipes 8, 9 oriented 

35 in the opposite direction relative to the sipes of the row 
or rows of adjacent blocks. 

[0041 ] Advantageously, as viewed from Fig. 1 , each 
sipe 8, 9 extends transversely of the respective block 2, 
3 in a curvilinear extention substantially symmetric rela- 

40 tive to the transverse centre line of the block itself, or at 
all events in such a manner that it has a generally con- 
cave extension towards the corresponding grip edge 10 
exhibited by one of the two flexible portions 1 0 delimited 
by the sipe itself. 

45 [0042] Preferably, each sipe 8, 9 substantially 
extends over the whole width of the respective block 2, 
3. In any case, the possibility of providing sipes 8, 9 
extending in the block 2, 3 only over part of its width is 
not to be excluded. In addition, as shown in Fig. 8, it 

so may be also advantageously provided for each sipe 8, 9 
to have at least its end portion 9a of reduced depth 
close to the longitudinal groove 4 delimiting the respec- 
tive block 3. The depth of the sipe 8, 9 at the end por- 
tions 9a can be included, just as an indication, between 

55 a zero value and half the depth P 3 of the cut itself. 
[0043] The conformation and positioning of the 
sipes 3, 9 in accordance with the inv ntion is adapted to 
greatly improve the grip effect of the tyre for the purpose 
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of improving performance thereof, in particular on accel- 
eration and braking. 

[0044] In fact, as can be seen from a comparison 
between Figs. 2 and 3, when the block 2, 3 is deformed 
due to deflection against the ground under the footprint 
the flexible portions 10 are deformed leading the 
respective grip edges 10a to project from the rolling sur- 
face "S" of the tread band 1 . Under this circumstance 
specific pressures of high value are generated on the 
grip edges 10a, which will promote the tyre grip on the 
ground. This phenomenon is emphasized when, in the 
accelerating and braking steps, the ground transmits 
tangential forces to the block 2, 3, which are directed in 
the opposite direction to that towards which the acute 
angles formed by the grip edges 10a of the respective 
deformable portions 10 are turned. Being the sipes 8, 9 
of the first and second series are oriented in opposite 
ways, both in an accelerating condition and in a braking 
condition there will be blocks 2 or 3 in the footprint the 
deformable portions of which are suitable for efficiently 
transmitting the involved tangential forces. 
[0045] In addition, the concave extent ion of the 
transverse sipes 8, 9 is of such a nature that, mainly 
when a longitudinal sliding of block 2, 3 on a snow-cov- 
ered or frozen roadway starts, the grip edges 10a of the 
flexible portions 10 tend to pick up and accumulate 
snow and ice towards the longitudinal centre line of the 
block itself, entrapping them at the inside of the sipe 8, 
9. Thus a further favourable condition for transmission 
of tangential forces is determined, being the friction cre- 
ated by snow against snow greater than friction of rub- 
ber on snow. Snow and/or ice accumulation in the 
transverse sipes 8, 9 also emphasizes deformation of 
the flexible portions 10 and, therefore, projection of the 
grip edges 1 0a. 

[0046] In accordance with a further aspect of the 
invention, in order to improve the tyre behaviour it may 
be advantageously provided that each transverse 
groove 5, preferably extending in a direction parallel to 
the extension of the sipes 8, 9 should be confined 
between a first side 1 1 substantially normal to the rolling 
surface "S" and a second side 1 2 diverging from the first 
side 1 1 in the direction of the rolling surface itself. Pref- 
erably, the second side 12 of each transverse groove 5 
has an orientation parallel to, or at all events concordant 
with the orientation of the transverse groove 5 itself. Just 
as an indication, the second side 12 of each transverse 
hollow may define an angle of a value included between 
20° and 35° relative to a direction normal to the rolling 
surface "S". 

[0047] In this way each transverse groove 5 may be 
given an important width, which is advantageous for an 
efficient draining of water when the tyre is run on wet 
roadways, and the flexible portions 10 projecting into 
the groove itself may substantially have the same shape 
as that of the remaining flexible portions 10 or a similar 
one. This aspect is particularly advantageous also for 
even wearing of blocks 2, 3. 
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[0048] It may be also advantageously provided that 
each block 2, 3 should have, at the second side 12 of 
the respective transverse hollow 5, a transverse edge 
13 projecting towards the inside of the groove itself. This 

5 transverse edge 1 3, located close to the rolling surface 
"S" advantageously forms an undercut 1 3a with the sec- 
ond side 12 of the transverse groove 5. 
[0049] Under this circumstance the projecting edge 
13 is adapted to supply a further grip seat on the 

10 ground, as well as to promote accumulation of snow 
and ice within the transverse groove 5, especially all 
when the block 2, 3 has a tendency to slide on the snow- 
covered surface in an opposite direction relative to the 
orientation of the respective grip edges 10a. 

15 [0050] In a preferential embodiment, each of the 
longitudinal grooves 4 too is provided to be confined 
between a respective first side 14 substantially normal 
to the rolling surface "S" and a second side 15 diverging 
from the first side 14 preferably with an inclination 

20 included between 20° and 35°, in the direction of the 
rolling surface itself. 

[0051] As can be viewed from a comparison 
between Figs. 4 and 5, taking into account the corre- 
sponding lines IV and V reproduced in Fig. 1 , it is also 
25 preferably provided that the mutual positioning of the 
first and second sides 14 and 15 in each longitudinal 
groove 4 should be inverted relative to the configuration 
found in the circumferential ly adjacent longitudinal 
grooves 4. 

30 [0052] In addition, each block 2, 3 may have at least 
one longitudinal edge 16 projecting towards the respec- 
tive longitudinal groove 4, so as to define an undercut 
16a with the second side 15 of the longitudinal groove 
itself. 

35 [0053] In order to further improve tractive power 
and braking performance of the tyre, each of the f lexible 
portions 10 may be also provided to have one or both 
ends 10b thereof oriented obliquely relative to the longi- 
tudinal groove or grooves 4 delimiting the respective 

40 block 2, 3. Thus side toothings projecting into the longi- 
tudinal grooves 4 are defined in block 2, 3, the presence 
of said toothings improving the grip effect of the tyre on 
snow-covered roadways. 

[0054] The present invention thus achieves the 

45 intended purposes. 

[0055] The innovative expedients proposed by the 
invention in fact represent important improvements in 
terms of traction power and braking performance of the 
tyre, particularly due to the particular conformation and 

so arrangement of the sipes. 

[0056] The particular profile in section of the trans- 
verse and longitudinal grooves, also leaving out of con- 
sideration the curvilinear-extention conformation of the 
sipes, cooperates in a synergic manner with said sipes 

55 in improving the operating behaviour of the block with 
further improvements in terms of traction power and 
braking performance. In addition, the conformation of 
the longitudinal and transverse grooves ensur s an 
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exc llent wearing evenness of the individual blocks, 
eliminating or at all events greatly restricting phenom- 
ena of early wear at the perimetral edges of the blocks 
themselves. The conformation of the longitudinal and 
transverse grooves in addition ensures an efficient 
water removal from the footprint when the tyre is run on 
a wet roadway. 

[0057] The transverse 13 and longitudinal 16 pro- 
jecting edges exhibited by blocks 2, 3 close to the rolling 
surface also help in improving tractive power and brak- 
ing performance. 

[0058] On the other hand, it is to note that said pro- 
jecting edges are located at the block regions where, by 
effect of deformation of the flexible portions, the 
involved specific pressures are of a relatively moderate 
amount. Therefore corners formed by the projecting 
edges are not affected by localized early wearing phe- 
nomena. 

Claims 

1 . A tyre for vehicle wheels provided with a tread band 
(1) comprising: 

a plurality of raised blocks (2, 3) each peripher- 
ally confined between at least two longitudinal 
grooves (4) substantially extending circumfer- 
entially of the tyre, and at least two transverse 
grooves (5) meeting said longitudinal grooves 
(4); 

a first series of sipes (8) and a second series of 
sipes (9) formed in said blocks (2, 3), each 
according to an inclined orientation relative to a 
direction normal to an outer rolling surface (S) 
of the tread band (1 ), to divide each block (2, 3) 
into a plurality of flexible portions (10) disposed 
circumferentially in side by side relationship, 
each having a grip edge (10a) in the form of an 
acute angle on said outer rolling surface (S), 

characterized in that 

each sipe (8, 9) extends transversely of the block 
(2, 3) according to a concave extension towards the 
grip edge (10a) of the corresponding flexible portion 
(10). 

2. A tyre as claimed in claim 1 , wherein the sipes (8, 9) 
belonging to the first series and the second series 
are distributed in respective circumferential rows 
disposed axially in side by side relationship. 

3. A tyre as claimed in claim 2, wherein the circumfer- 
ential rows of sipes (8, 9) belonging to the first and 
second series respectively are mutually arranged in 
an alternate sequ nee. 

4. A tyr as claimed in claim 2, wherein each circum- 
ferential row of sipes (8, 9) belonging to the first and 



10 

second series respectively is associated with a 
respective circumferential r w of blocks. 

5. A tyr as claimed in claim 1 , wherein each sipe (8, 
5 9) extends transversely of the block substantially 

over the whole width thereof. 

6. A tyre as claimed in claim 5, wherein each sipe (8, 
9) has at least one end portion (9a) of reduced 

10 depth close to the longitudinal groove (4) delimiting 
the respective block (2, 3). 

7. A tyre as claimed in claim 1 , wherein each sipe (8, 
9) has a substantially curvilinear extension sym- 

is metric with respect to the longitudinal centre line of 
the respective block. 

8. A tyre as claimed in claim 1 , wherein each of said 
flexible portions (10) has at least one end (10b) 

20 inclined with respect to the extension direction of 
the corresponding longitudinal groove (4), to define 
in said block (2, 3) side toothings projecting into the 
longitudinal grooves (4). 

25 9. A tyre for vehicle wheels, in particular as claimed in 
claim 1. characterized in that each of said trans- 
verse grooves (5) is confined between a first side 
(1 1 ) substantially normal to the outer rolling surface 
(S) of the tread band (1), and a second side (12) 
30 diverging from the first side towards the rolling sur- 
face itself. 

10. A tyre as claimed in claim 9, wherein said second 
side (12). relative to the rolling surface (S), has an 

35 orientation concordant with that of the sipes (8, 9) 
of the corresponding block (2, 3). 

1 1. A tyre as claimed in claim 9, wherein each block (2, 
3), close to said rolling surface (S), has at least one 

40 transverse edge (13) projecting towards the corre- 
sponding transverse grove (5) to define an undercut 
(13a) with the second side (12) of the transverse 
grove itself. 

45 12. A tyre as claimed in claim 9, wherein each of said 
transverse grooves (5) extends in a direction sub- 
stantially parallel to the extension of the sipes (8, 9). 



1 3. A tyre as claimed in claim 9, wherein the transverse 
so grooves (5) belonging to blocks (2, 3) disposed 

mutually in side by side relationship in an axial 
direction are consecutively disposed so as to define 
substantially continuous transverse grooves (7) 
extending according to an undulated course. 

55 

14. A tyr as claimed in claim 9, wherein each of said 
longitudinal grooves (4) is confined betw en a first 
side (14) substantially normal to the rolling surface 



25 9. 
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(S) and a second side (15) diverging from the first 
side (14) in the direction of the rolling surface itself. 

15. A tyre as claimed in claim 14, wherein each of said 
blocks has, close to the rolling surface (S), at least 5 
one longitudinal edge (16) projecting towards the 
corresponding longitudinal groove (4), to define an 
undercut with the second side (15) of the longitudi- 
nal groove itself. 

10 

16. A tyre as claimed in claim 14, wherein in each of 
said longitudinal grooves (4) the mutual positioning 
of the first and second sides (14, 15) is inverted rel- 
ative to the mutual positioning of the first and sec- 
ond sides of the circumferentially contiguous is 
longitudinal grooves (4). 

1 7. A tyre as claimed in claim 1 , wherein said longitudi- 
nal grooves (4) are consecutively disposed so as to 
define substantially continuous circumferential 20 
grooves (6, 6a). 

18. A tyre as claimed in claim 17, wherein each of said 
longitudinal grooves (4) has an inclined extension 
relative to a direction circumferential to the tyre, so 25 
that each of said circumferential grooves (6, 6a) 

* extends in the form of a broken line. 

19. A tyre as claimed in claim 1, wherein at least two 
circumferential rows of shoulder blocks (2) are pro- 30 
vided, which extend close to the opposite side 
edges of the tread band (1), as well as one or more 
circumferential rows of centre blocks (3) disposed 
symmetrically relative to an equatorial plane (X-X) 

of the tyre, the blocks disposed on either side of the 35 
equatorial plane respectively having correspond- 
ingly opposite orientations. 

20. A method of increasing snow trapping in tread pat- 
terns for tyres of vehicle wheels, comprising the 40 
steps of: 

making rows of blocks (2, 3), each confined 
between longitudinal (4) and transverse (5) 
grooves relative to a circumferential extension 45 
direction of the tyre, 

dividing each block (2, 3) into a plurality of flex- 
ible portions (10) by a plurality of sipes (8, 9) 
extanding inwardly of the tyre starting from a 
radially outer rolling surface (S); 50 
shaping said sipes (8, 9) according to a con- 
cave line on said rolling surface (S); and 
inclining each sipe (8, 9) preferably at an angle 
included between 20° and 35° relative to a 
straight line normal to the rolling surface (S). 55 
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